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A Study on the Practical Application of Marine Ultra-low Emission Engines
through Piston Compression Reforming of Fuels
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Reforming experiments were conducted to convert liquid fuel into syngas

(hydrogen and carbon monoxide) through piston compression in a diesel engine, followed by chemical
reaction analysis using chemical kinetics calculations. The reforming process of the fuel was
influenced by the equivalence ratio and the peak temperature reached during reforming, with chemical

reaction times being sufficiently rapid at normal engine speeds. The yield of syngas was found to
be highest at oxygen concentrations of approximately 6% to 10% and equivalence ratios between 2 and
4.
Due to the issue of smoke emissions associated with liquid fuel, the experimental fuel was switched
to methane, with a small amount of light oil injected into the cylinder for ignition. The diluent
gas was changed from nitrogen to carbon dioxide to facilitate the dry reforming reaction. The
results of the study revealed that syngas was produced through partial oxidation reactions and the
reverse water-gas shift reaction.
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